ersonenergy.com

December 8, 2011

Hydrokinetics, inc.
Attr: Pat O'Brien
12975 W. 24" Place
Golden, CO 80401

RE: ECOV Dl-1 Step-Rate Test Results
Dear Mr. U8rien,

Fgllgwingj raview of the data sent to us, we have determined that the sfep rate test run on the DI-1

injection well shows no indication that formation fracture pressure was reached. The attached graph of
bottom hole pressure versus pumping rate does not show any evidence of & downward break in the
trend line. A downward breaking frend in the pressure vs raie piot is evidence that the formation
fracturing has been exceeded, and this is nol evidentin the data presented 1o us,

The highest rate achieved on the test was 39.35 barrels per minute, at a surface treating pressure of
4750 psig. We therefore believe that in accordance with the stipulations on page 4 of the EPA Region 8
Step-Rate Tast Procedurs, in our opirdon & maximum surface injection npressure of 4750 psi is
substantiated by the test data

Should you have any questions please contact me gl §70-668-7411.
Sincerely,

DETERSON ENERGY MANAGEMENT, INC.
)

Andy Peterson, P.E.

President

2152 West Eaenhowar Boulevgrd Loveland, Colorado BOS3Z C70&62. 7411 -ﬁ!g:,ﬁ{!;pc! BESONENETEY QOm

wwwe pelersonenargy.com
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DI-1 step test analysis
pat obrien
" to:
Wendy Cheung
12/06/2011 11:03 AM
Hide Details
From: "pat obrien" <pwob@comecast.net>

To: Wendy Cheung/R8/USEPA/US@EPA

2 Attachments

[ FOF | | POE |
John Ashby frac letter.pdf Andy Peterson frac letter.pdf

Wendy,

Here are the letters from the petroleum engineers involved with the step rate testing on DI-1. Both Andy and
John have decades of experience with completion, step testing and analysis of deep wells in the area of interest.

Bottom line is they see no indications of fracturing in the final step test on the overall perforated zones.

Based on the above, we request that the EPA issue the injection well permit that allows keeping the maximum
allowable pressure at 3120 psi in place.

Thanks,

Patrick OBrien

file://C:\Documents and Settings\wcheung. AA\Local Settings\Temp\notes7A42A6\~web8... 12/6/2011



PD Box 193578 . 2 Decempsr 2011
“oulder, Colorvade 8O208

solden, Colugado 80401
Cear HMr., JBrien:

1. Jahn Ashby, represent Lhat by my education, experience and training that I am
sualified in the area of incevprating the aptached data with respect to the DI
Tnjection Well. I supervised all on-mite dr:llisg and completion operaticas =i the

pI-1 Intector, ewcepting the final Etep-Rate Test referenced hevsin. Tn my GQinion
rthe sttached graph cf final overall gtep-rate test conducted on Sepuember 23

lugssrates and o

he
oLy Al Fherwisa confirms tHat po fracturing occurred curing the test

patliy, s omy opIiion fdqither frans ek pre (i TeN 3 i zfiss perisTaled
spvgl 13 nob warranted with réespect £S48 cohfirming The InServal was n T

hydraulically frgotutaed guiing the test prosedure. In =y Sp-nlion, further testing

sid sy modiflcation of L& Test PUK fiot signifizancly add o

urderscanding the interval’'s charactey and will add

IS

snsiderably to the cost of the

projéecs.

tespectfully sSubmitted,

Jooh hahby, President
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o1 Al Parforated Zones (Ovarall)

B | & .. B8 . & - -
wellhead water in fapuon toss 0 tolal prosaure ot
Frens psi hole pst pipe.-psi top of pedts os

830 3816 80 agpe
1170 3019 178 4813
<980 3513 508 5301 &
4750 5819 2100 8569 L~
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12975 W. 24th Pl

Golden, (Applewood) Colorado, 80401 ]
(303) 237-8865 N LY o
Fax 237-8869 -

\\ HYDROKIN ETICS INC.

November 18, 2011

[s. Wendy Cheung,
5. Erviror creniad Protection Agency
Nail Code: 8-W-GW
L 305 W ynkoop Street
Denver. CO §02062-1129

M
&

2k, Class | Inje stion Well DI-1--Additional Requested Information
Uear Ms. Cheung:

er your emart >f October 25, 2011, we are providing additional inforization that should be added
to die comp-stion meport for injection well DI-3

v/ eve seat sl e pressure vs (low data we you for all siep tests. We also resolved the issue of
he Taboratea vt ior TDS i1 the Wolfcamp formation.

‘Therelore. trere are two o itstanding issues—analvsis of <he step rate tests and the pressureiest in the
fissng casing annuius demonsrating mechauical mtegrity.

The oossure test in the annutus was conduct:c ¢ November 4, 201 1 using :nstructiony cutiined io
CPA Gaidanes Socnment 39, The test was corcucted by adding approximately 300 eailors 1o 172
{ mnulus. pressuring the annulus to 1000 psi, and reading gauge pressure at the wellhead i the
woing, end in the annalus for 30 mautes. The test was successful as shown or the at.ashed E8A
MU form We have also included the originaj strip chart for this test.

4

Yee s piog i

he fow ve pressure data for ail 5 slep rate tests (attached). Tie step rate tests ware
wo: Hon e crdance wil l EFAs Step Rue Test Procedure. Flow rates were
Sebiited using & low onewer. ‘..‘;: pressure pootted 15 the w =1 pressurs s:ea at e op of g
SIESANS wu‘;(‘u‘ic\;! Had by adong the pasge ressure

Pewater lavel incthe we'l veas o groniad fevel for all
poote that in all tests exee st the Lyons, waler

s ted one

o iesated zone foo each euzp in = et T 5
o

e weltherd o i hydrostads hicad i b w

iia'fs,s's) and subiracony e Triction toss 1 che Wbing
s insected e e tbiaz which fed the pertor
crii Uhe injecoad Tuild ves tod @ B0 aoiedes while prassaos was owasored i b aobing

Ve fare, D ke Davens wecl, 00T eton o33 ealculitions aere tequiend,

cd zone Tnothe Lyons test uo pacher was ipetatlea




It is apparent by examining Figures 1, 2, 3 and 4 that the individual geologic units tested
(Missourian, Amazon/Council Grove, Wolfcamp, and Lyons) were developing themselves as the
tests progressed. As pressure and flow increased, there were likely some perforations that were
originally plugged with drilling mud which opened up during the test. This accounts for the drop
in pressure, in some cases, as pressure and flow increased. The final test, which involved injecting
into all perforated zones was conducted after all individual geologic units were step tested and most
of the perforation were relatively clean and accepting flow. Figure 5 shows that pressure increased
linearly with as flow rate increased. Fracture pressure was not reached in any of the step tests.

If you have any questions, please call.

Sincerely,

Pt 13— -

Patrick OBrien, PE, CPGS
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D11 missourian

2:15 PM

11/18/2011

A . B | c D ] E 1 F i
1 |Injection rate wellhead water in  friction loss in total pressure at
2 |bbl/min. press. psi hole, psi  pipe, psi top of perfs, psi

3 1 1140 4286 23 5403
4 2 1740 4286 83 5943
5 3 1900 4286 178 6008
| 6 | 4 2050 4286 309 6027
7 5 2200 4286 474 6012
.8 6 2350 4286 674 5962
9 | 8 2880 4286 1179 5987

Page 1 of 1
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DI1 amazon council grove

. A | B ] c 1 D E F |
1 |Injection rate wellhead water in friction loss in  total pressure at
bellmin. pressure, psi hole, psi pipe, psi top of perfs, psi
| 3 | 2.1 592 4165 89 4668
4 3.55 1136 4165 240 5061
5 4.05 1185 4165 308 5042
6 5.15 1397 4165 488 5074
7 6.25 1588 4165 709 5044
8 7.15 1786 4165 920 5031
9 8.65 2133 4165 1330 4968
10 9.65 2370 4165 1650 4885
1:46 PM 11/18/2011
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Figure 3. Step Rate Test, Wolfcamp Fm.
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DI1 wolfcamp

' A ' B | c D | ]
" 1 |Injection rate: wellhead water in  friction loss in  ‘total pressure at
L'—Z_—bbl/min. pressure, psi hole, psi pipe, psi top of perfs, psi
3 2.05 1120 4123 84 5159
4 3.15 1250 4123 188 5185
5 4 1350 4123 297 5176
6 4.9 1560 4123 439 5244
7 6.05 1770 4123 659 5234
8 7 1950 4123 874 5199
9 8.05 2210 4123 1140 5193
10 9 2400 4123 1420 5103
2:25 PM 11/18/2011

Page 1 of 1



DI1 lyons

_ A | B | c . D | E | F '
1 |Injection rate wellhead water in friction loss in total pressure at
2 bbl/min. pressure, psi hole, psi  pipe, psi top of perfs, psi
3 1.95 785 3962 0 4747
4 3 835 3962 0 4797
5 41 786 3962 0 4748
6 6.1 769 3962 0 4731

7 | 8 755 3962 0 4717
8 9 769 3962 0 4731
9 10 778 3962 0 4740
10
11
12
13 |Note: Fluid injected through annulus
14 land wellhead pressure read in
15 Jtubing.

2:10 PM 11/18/2011 Page 1 of 1



Total Pressure (psi)

5000

7 Pressure plotted is wellhead gauge pressure in t(lbing plus pressure
due to water in hole. Friction loss is zero because the injection water

was fed down the annulus.

|

Figure 4. Step Rate Test, Lyons Fm.
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D1 All Perforated Zones (Overall)

' A ! c | D | E | F |
1 |Injection rate wellhead water in friction loss in total pressure at
2 |bbl/min. Press. psi hole, psi pipe, psi top of perfs psi
3 i
4 5.65 830 3919 60! 4689
5 10.2 1170 3919 176 4913
6 19.9 1980 3919 598 5301
7 39.35 4750 3919 2100 6569
8
1:25 PM 11/18/2011
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